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(3) Device for counting and storing the number of pulses of a signal within a time interval. 
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@ The device includes first and second counters 
(S ; D) the changes of the output data (s^.Sn ; 
di...d n ) of which correspond to leading edges 
(a s ) and trailing edges (a d ) respectively of the 
signal (A) whose pulses are to be counted, and 
control devices (FF, M) for detecting the level of 
the signal (A) when a switching edge (e), which 
defines the end of the counting period, occurs 
in a second signal (B). The control devices (FF, 
M) are adapted to transfer to a memory register 
(R) the data output by the first counter (S) if the 
first signal (A) is at a "high" level when the 
edge occurs in the second signal (B) and the 
data output by the second counter (D) if the first 
signal (A) is at a "low" level when the edge 
occurs in the second signal (B). 
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The output of the circuit FF is connected to the 
control input of the multiplexer M. 

The arrangement described above is such that, if 
the signal A is at a "high" level (level "1") when a lead- 
ing edge e occurs in the signal B, the multiplexer M 5 
outputs the data output by the counter S . If the signal 
A is at a "low" level (level "0") when an edge e occurs 
in the signal B, however, the multiplexer M outputs the 
data output by the counter D. 

In other words, the counter S or D from which the 10 
data concerning the number of pulses of the signal A 
is to be taken is selected on the basis of the result of 
the sampling of the signal A when a leading edge e 
occurs in the signal B. 

If the signal A is at level "1" when an edge e 15 
occurs, the chance of the next switching of the signal 
A being a switch from "0" to "1" is nil. In these cir- 
cumstances, if the data are taken from the counter S 
(by the multiplexer M), stable data are certain to be 
obtained since the counter S counts only when the 20 
signal A changes from "0" to "1". 

If the signal A is at level "0" when an edge occurs 
in the signal B, on the other hand, the chance of the 
next switching of the signal A being from "1" to "0" is 
nil. In these circumstances, the storage of stable data 25 
in the register R is ensured if the data are taken from 
the counter D whose output changes only when the 
signal A changes from "1" to "0". 

If the edge e in the signal B, and hence the sam- 
pling of the level of the signal A, occurs simul- 30 
taneously with a change in the level of the signal A, 
the result of the sampling of the signal A may be 
uncertain and will depend on the temperature, the 
supply voltage, and other parameters and on the 
characteristics of the devices used. In these particular 35 
circumstances it is not possible to determine 
beforehand which of the two counters S and D will be 
selected by the multiplexer M. The data supplied by 
the counter S or D selected, however, are sure to be 
stable when they are stored in the register R, precisely 40 
because the level of the signal A has already switched 
during the sampling stage. Conveniently, this storage 
is controlled by a signal obtained from the signal B 
suitably delayed by a delay circuit, indicated G in Fig- 
ure 2. The necessary delay corresponds to the time 45 
which elapses between a switch in the level of the sig- 
nal A (which in the worst case coincides with the 
change in level of the signal B) and the time at which 
the data produced by the counter are stabilised. 

The device described can thus guarantee the pre- 50 
cision of the data acquired, which is characterised by 
an accuracy of ± half a bit, any error being due mostly 
to the asynchronous relationship between the signals 
A and B rather than to an intrinsic inaccuracy of the 
detection. 55 

The counting is started by a logic starter circuit of 
known type, not shown, in a manner such that the 
counter S is updated first, followed by the counter D. 



The counting and storage device described 
above not only solves the problem described at the 
beginning but also affords advantages compared with 
solutions which use a service clock signal to 
synchronise the signals A and B. 

In fact, solutions with synchronising clock signals 
lead to delayed storage because of the intrinsic delay 
introduced by the synchronising signal or to the stor- 
age of data which have not been updated. Both of 
these problems can be completely avoided with the 
device according to the invention. 

Naturally, the principle of the invention remaining 
the same, the forms of embodiment and details of con- 
struction may be varied widely with respect to those 
described and illustrated purely by way of non-limiting 
example, without thereby departing from the scope of 
the present invention. 



Claims 

1. A device for counting and storing the number of 
pulses of a first signal (A) within a time, interval 
whose end is defined by a switching edge (e) of 
a second signal (B) which is not synchronous with 
the first signal (A), the device including: 

- counter means (S, D) for receiving the first 
signal (A), and 

- memory means (R) intended to receive the 
second signal (B) and connected to the out- 
puts of the counter means (S, D) so as to 
acquire the data output by the counter means 
(S, D) as a result of a said edge (e) in the sec- 
ond signal (B), the acquisition of the data 
requiring a period of time (T) shorter than the 
minimum duration of the pulses of the first sig- 
nal (A), characterised in that the counter 
means comprise first and second counters (S; 
D) the changes of the output data (s 1f ...s n ; 
d 1a .-dn) of which correspond respectively to 
leading edges (a a ) and trailing edges (a d ) of 
the first signal (A), the device also including 
control means (FF, M) for detecting the level 
of the first signal (A) when a switching edge (e) 
occurs in the second signal (B) and transfer- 
ring to the memory means (R) the data output 
by the first counter (S) if the first signal (A) is 
at a "high" level when the edge occurs in the 
second signal (B) and the data output by the 
second counter (D) if the first signal (A) is at a 
"low" level when the edge occurs in the sec- 
ond signal (B). 

2. A device according to Claim 1, characterised in 
that the control means comprise a multiplexer (M) 
interposed between the outputs of the first and 
second counters (S, D) and the inputs of the 
memory means (R). 
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3. A device according to Claim 2, characterised in 
that the control means include a D-type bistable 
circuit (FF) a first input of which receives the first 
signal (A) and the dock input of which receives 
the second signal (B), the output of the bistable 
circuit (FF) being connected to a control input of 
the multiplexer (M). 

4. A device according to any one of the preceding 
claims, characterised in that a delay circuit (G) is 
connected upstream of the input of the memory 
means which is intended to receive the second 
signal (B). 

5. A device according to any one of Claims 1 to 4 
characterised in that the counters (S, D) are iden- 
tical and in that an inverter (I) is connected 
upstream of the synchronising input of one of 
them. 
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